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Introduction & Motivation

Objective: overview of JANIS software and select features

» JANIS: Java-based Nuclear Information Software [1]
» Available for offline (Java-based) and online (website-based) use
» Focus of this talk is on the offline application
» Both approaches are cross platform
» Visualize and manipulate a variety of nuclear data
» Decay & fission-yield data
» Interaction data: cross-sections, distributions, uncertainties
» Access a variety of libraries: EN(S)DF, JEFF, JENDL, TENDL, IRDF, etc.

» Why this talk?
» JANIS is cited in several MCNP classes

» Despite usefulness, awareness of JANIS is not pervasive
» Alternative to BNL NNDC, KAERI NDC, IAEA EXFOR, etc.

NS
‘:q Los AIOMOS  JANIS 4.0 includes log4j version 1.2.17, which is not affected by the vulnerability identified in 2021. Slide 3 of 22
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https://www.nndc.bnl.gov
https://atom.kaeri.re.kr
https://www-nds.iaea.org/exfor/exfor.htm
https://logging.apache.org/log4j/2.x/security.html

Getting & Configuring JANIS

& www.oecd-nea.org/icms/pl_39910/janis

e O+ B

D Related topics

Nuclear Data Services

Nuclear dat

+ What s JANIS? + Content of the NEA database
+ Screenshots * Help pages
* Whats new in 4.1 (Sept 2020)

(® Launch JANIS 4.1 @ JANIS Web
o o Javare

Jova Web Start

& Downloads

~ Available from: https://www.oecd-nea.org/jcms/pl_39910/janis.
‘:Q Los Alamos Access downloads; choose “Software Only." Slide 4 of 22
~= NATIONAL LABORATORY Note: a Google search for “janis” first gives Janis Joplin hits; suggest searching for “janis oecd”.


https://www.oecd-nea.org/jcms/pl_39910/janis

Getting & Configuring JANIS, cont.

» Extract the ZIP file
@& Bundle has caused problems recently with direct execution

> Navigate to extraction directory and execute janis.sh
> Effectively: java -Xms100M -Xmx512M -jar software/Janis.jar

O Untested, but is expected to be the same as macOS
&® Navigate to extraction directory and execute janis.bat

» Once launched, may need to set proxy via File menu Preferences dialog
» Use Network tab and Test Connectivity button

~NS
‘:Q Los Alamos Look for the green checkmark—if present, one can proceed. Slide 5 of 22
~
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Interaction Cross Sections: Total Fe-56 + Unc.

ece JANIS NEA
File_Database _Search Chart Help
CROSS SECTIONS e ;"

0 No data available

No parity filter

®31 - Gallum
@ 32 - Germanium

Databases
9 CENDL-3.1
9 CENDL-3.2
3 EAR-2007

L3 Y
Srare-ane dt s Is s s

Fission yields data

Tron/Fe N30 2:26 A 56 |38 /Mn 40 pixels el 9OM of 455M

(? Los Alamos Slide 6 of 22
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Interaction Cross Sections: Total Fe-56 + Unc., cont.

D00 NEA N ENDF/B-VIILO SIG Fes
File Tools Selected Help
L= Cross sections. Plotter
X Log 8 v o 2]
Incident neutron data / ENDF/B-VIILO / Fe56 / MT=1 : (n,total) / Cross section + Std. deviation Xmin= 10 peV
w0 Xmax= 150 mev
Vmin=  2.417604845 mb
. Vmax=  632.940166667 b
“ wore.
\L voe QD Coss
s ¢
2
3
2
§
o
s
o
ows
Incident energy (MeV)
Fode Seings ey
5 NEA  Incidentneutron data / ENDF/B-VILO  Cros secions / Fes
[ General information
Resonances / Resonances data / Resoved parameters 10 eV < £ < 850 kev PoT o

=1 (ntotah
3 Covariances data '
Covariances data (BOXER)
Cross section

(] cro
0 MT=2 - 2 elastio

FIMT=4: @)

ciion

1% Los Alamos Slide 7 of 22
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Interaction Cross Sections: Total Fe-56 + Unc., cont.

oo NEA N ENDF/B-VIILO SIG Fe56
File elected Help
L Cross sections _§§ Cross sections Tabler
15t column values
Incident neutron data / ENDF/B-VIILO / FeS6 / MT=1: (n,tota) / Cross section + Std. deviation
nddenten... o oo
= 2238023 6.345843
L06256-5 217.1607 6157523

11250-5 2110817 5.985155
111875¢-5 205.4902 5826609

original values
interpolated values

step

log : per decade

min= 10 pev.

150 Mev

More...

1187504 £7 010121 R555R2
Node

NEA Incident neutron data / ENDF/B-VIILO / Cross sections / Fe56

Settings Display
5 General information

Resonances / Resonances data / Resolved parameters : 10 eV < £ < 850 keV. PoT o
4 MT=1: (0 totah

3 Covariances data

'
3 Covariances data (BOXER)
Cross section
[ Cross section +

PoT
. d vPwT
B0 MT=2 : (z,elastic)
DMT=4: (@)

1% Los Alamos

Use the File menu Export entry to save the tabular data as a CSV or XML file.
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Plotting the Exported CSV via NumPy

#!/usr/bin/env python

Microscopic Total £ross Section + Unc., o [b]

import matplotlib.pyplot as plt

1070 10% 10 107 107 10° 102
Energy, £ [MeV]

import numpy as np

X, Y, e = np.loadtxt("fe56_mtl xs_stdev.csv", skiprows=3, delimiter=";", unpack=True)
fig, ax = plt.subplots(figsize=(6.5, 6.5 / 1.62))

X /= leb

p = plt.plot(x, y, lw=0.5)

plt.fill_between(x, y - e, y + e, alpha=0.25, color=p[-1].get_color())
plt.xscale("log")

plt.yscale("log")

plt.xlabel("Energy, $E$ [MeV]")

plt.ylabel(r"Microscopic Total Cross Section + Unc., $\sigma_{\mathrm{t}}$ [b]l")
plt.grid(ls=":", color="#000000", alpha=0.25)

plt.savefig("fe56_mtl xs_stdev.png", dpi=600, bbox_inches="tight")

‘@ Los Alamos Siide 9 of 22



Covariances via Correlation Matrix

YY) NEA N ENDF/B-VIILO SIG Fe56
File_Tools _Selected _Help
& Correlation Map Plotter
X log 8 v Llog 2]
Correlation X 10 pev
0wV 100pv  Imev  0mev  doomev  lev 10ev W0 lkev kv l0kev 1wy Xmax= 150 Mev
100mey | t - ! : : : . . . . r 100mev 1
Ymin= 10 pev
10mev 1omev 0s Ymax= 150 Mev
Lwev-| More...
06
o] e
o ke Fiokey o4
T
L Fike 02
3
L 0w 100
Lo 106y o
2 w0 Foe
& 02
o
= Frev
H
100 mev o4
F10mey 06
Correlation matrix MT 1/ MT 1
Fimey
08 | | storage
100 pev 2 NI components
1
T T T T T T T T T T
100pev omev lomeyv  1ev 10ev e kv kv dokev 1M lomev  l00mev
MAT 2631, MF 33, MT 1

N e eson g VDO Coss sectons 75

e #1
Resoarces  Reoraces s Reshod prmetrs 10y <€ < 50 kv ,

e o

Settings Display

I Correlation matrix MT 1/ MT 1
19 Covariances data (BOXER)
Cross section

® Cross section + Std. deviation
[ MT=2 : (zelastio

N
‘:Q Los Alamos An application for these data is shown in [2]. Slide 10 of 22
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Fission Yields

File Database Search Chart Help

FISSION YIELDS

Parents

Products
End of Chains

) stable
1 No data available

No pariy filter
uclide / Compound

© @69 - Thulium
® 70 - Yuterbium
© @71 Lutecm
© @72 - Hafriur
@92 - yraniy
L]

96 - Curium
* @98 - Calfornium
® 99 - Einsteinium

°
9 GEFY-3.3
© B GEFv-4.2

1% Los Alamos

@ Energy distributions.
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Fission Yields, cont.

. NEA Spont. ENDF/B-VIILO FY U238
File Tools Selected Help

¥ U238 Spontaneous cumul. FY
x
ENDF/B-VII1.0 U238 Spontaneous cumulative fission yields

Charge of product

T T T T T T T
“ 0 @ n ® % 100

Neutron number of product

Node
NEA | Radioactive data / ENDF/B-VILO / Fission yields data / U238
General information / MT=451 : (z,..) Heading or tte information

Settings Display

Fision data

> I parent cumulative fssion yields / Spontaneous

3 Parent independent fission yields / Spontaneous MoT

NATIONAL LABORATORY
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Map Plotter

L
Xmin=
Xmax=
Ymin=

Ymax=

Cumulative fission yield: production directly from fission or by decay of other nuclides.

3
109
2
7

Move

More...
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Fission Yields, cont.

NEA Spont. ENDF/B-VIILO FY U238

ece
FileTools _Selected _Help
U238 Spontaneous cuml. FY

Radioactive data / ENDF /B-VIILO / U238 / Fision data / Parent cumulative fission yilds Spontaneous
Froduct vt eror

w6 0 0

w7 o0 0

s o0 0

an o o

Moo 252004e-14  161283e-14

Mn67  1110026-14  7.10411e-15

oG8 0 o

W69 0 0

w70 0 0

w71 o 0

Feb6 496008613 3.174456-13

feo7 76201213 487688613

feoB  B.40013-13 53760913

fe69  4.86008e-13 311045613

fe70 19800313 1267226-13

Fe7l  419007e-14  2.68164e-14

rz o0 0

r3 o0 o

f7a 0 o

Fe7s 216387619 138487e-19

76 0 0

Co66 801013613 5.12648e-13

o7 224004612 1433626-12

o8 59300912 3.79526e-12

o6 106002e-11 678411612

70 1500026-11  9.60015e-12

o7l 1250026-11  8.00013e-12

Co72 755012012 483208612

o7 240004612 1536026-12

Cord 431007613 275844e-13

o7 459007e-14  293765e-14

s o0 0

77 180SIsel7  Lissie-l7

Co78 13857718 8.868926-19

Co79 345231615 223508619

NeR  R1301313 1 ASASRa13

Node

5 NEA / Radioactive data / ENDF/B-VILO / Fisionyields data / U238
Generalinformation / MT=451 : (z,..) Heading orte nformation
o Fission data
8 Parent cumiatve fsson yields | Spontancous
5 Parent independent fission ields / Spontaneous

8 Fission yields Tabler
15t column values
original values
interpolated values
iin step
log : per decade
min= 66

m

172

More...

1% Los Alamos
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Radioactive Decay

ece JANIS NEA - ENDF/B-VIILO -

File Database Search Chart Help
‘ BRANCHING e " o 5w n w5

S Sn | Sn S

I unknown
E0 No data available

No pariy filter e

Nuclide / Compound
Mogom

@ Mo90

@ Mo91 TR

S ooim Ru Ru | Ru | Ru | Ru

5 ENDF/B-VIILO
® Cross sections

@ Energy distributions.
°

A 99 40 pixels cmeb64M of 455M

NATIONAL LABORATORY
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Radioactive Decay, cont.

eoe NEA Spont. ENDF/B-VIILO RDD M99
File Tools Selected Help
4 Mo99 Decay Path
Layout
axes: Compact (X=Z-N, Y=Z) e
zo0m: LIRS
ENDF/B-VIILO Mo99 decay path spacing:
Nuclides

style: Circle
labels:  Symbol over A

colors:  Half-life (continuous)
0.0037% Arrows

labels:  Decay, Branching

colors:  Decay mode

widths:  Cumulative branching

Hide branching below: 64

87.88641%

0 19310201 05 1 5 10 20

More...

3 Sengs Deriy
5 NEA / Radioactive data / ENDF/B-VILO / Radioacive decay data / Mo39
P o A ——— | #1
= Decay dita
5 et

Decay general data

Discrete Electron PoT
Discrete Gamma PoT
Discrete X-Rays PoT

1% Los Alamos Slide 15 of 22

@ NATIONAL LABORATORY



Radioactive Decay, cont.

eoce NEA Spont. ENDF/B-VIIL.0 RDD Mo99
File_Tools _Selected _Help
M09 Mog decay path
Radioactive data / ENDF/B-VIILO / M99 / Decay data / Decay path
n u Half-Life FUfeerror Branching  Sranching error  Decay mode
0 Mo Teom 23751365  B6.40000s  B7.88641% 0.2302841%  Bea-
1 M99 Tc99 23751365 86.40000s  1211359% 02302841%  Beta-
2 Tem T 21624125 1800000s  99.9963% 0.0006% lsomeric uansition
3 Tcoom Rw9 2162412 005 0.0037%  0.0006% eta-
4 Tc9 Ru99  GEEISIEFIZs 37869164105 100% Beta-
Node Setings Display
5% NEA / Radioactive data / ENDF/B-VIILO | Radioactive decay data / Mo99
General information / MT=451 : (z,.) Heading or e informaton I
= Decay data
5 seta-
Decay general data |
DVt
Discrete Elecron PoT
Discrete Gamma poT
Discrete X-Rays PoT

1% Los Alamos
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“Weighting”: BUGLE-B7 vs. HELIOS [4, 5]

Weighting
Selection  Group  Spectrum
Node Selected
eoe NEA N ENDF/B-VIILO SIG Fe56 8 NEA/ incldent neutron data / ENL
File Tools Selected Help O MT=1: (n,total)
" © (z,elastic)
L= Cross sections ot oy
Incident neutron data / ENDF/B-VIILO / Fe56 / MT=1 : (n,total) / MT=5 : (z.anything)
MT=16: z.2m)
"
e Weighting - hel 47 group, PWR spectrum Weighted Cross section + Std MT=51: (z,n'1) / Cross sectio
Cross secton + td. deiation
" [ Cancel oK
«
T I ¢ vmax b "
p—
. I
B [ Weighting
s
T Selection  Group = Spectrum
H
3 .
| Groupty... File defi
§ Choose af...
o is_group_structure_bugle-b7_47g.gst | Browse...
oss ‘ I
o
oms.
Cancel oK
m r
Node Setings Dispay ° Weighting
iances data (5 .
Pow— o Selection  Group Spectrum
® Cross secton + Std. deviation P G T Spectrumy... ( PWR spectrum
4 Weighting : bug 47 group, PWR specrum
spectrum 3
Weighted Cross section + Std. deviation I ¢ T Emaxth: 0.108 in.. |Thetath: 0.054 in...
4 Weighting : hel 47 group, PWR spectrum
Specrum b Emax,ep... 2100000.0  in.. Thetafi.. 14000000 in...
Welghted Cross section + Std. deviation I P T

[IMT=2: (z,elastic)

1% Los Alamos
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Cancel

Available from the Tools menu Weighting entry.

Other group structure files are available from the JANIS download webpage.

Weighting spectrum details available in [3].

oK
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https://www.oecd-nea.org/janis/janis-4.0/software/groups.zip

Querying Multiple Libraries

eoce ENDF search s
H

Incident particle v Lbray —————————————————————— ~Material

Any incident particle ‘Any library Z: 26 (Fe) Iron Py

Radioactive data BROND-2.2

Search

Open results

on da BROND-3.1 8 State

Incident gamma data CENDL-2.1 Save results
Incident proton data CENDL-3.1 Section

Incident deuteron data CENDL-3.2 MF Print
Incident triton data EAF-2007

Incident He3 data EAF-2010 MT: MT=1 Reset
History Close
[Results

60 rows Maximize

Search Incident particle Evaluation  Material  MF

NEA Incident neutron data  BROND-2.2 es6 3

NEA Incident neutron data  BROND-3.1 Fes6

NEA Incident neutron data  BROND-3.1 Fe56

NEA  Incident neutron data  CENDL-2.1 Fe56

NEA Incident neutron data  CENDL-2.1 Fe56

NEA  Incident neutron data  CENDL-3.1 Fe56

NEA incdent newron data - CENOL3.1 rese

ident neutron
-
Incidentnetron data ENDFIB V.8 Fe56

lr\clden(neu[mndam ENDF/B-VI.8-HE _ FeS6

an VILO

data ENDF/E Vi1 FeSS 33
NDF/E -VILO n MT=1: '" m\\
\ NDF/B- mo

ncident neutron data FESS

NEA Incident neutron data 6

NEA  Incident neutron data  FENDL-2 1 Fe56 33
NEA  Incident neutron data  FENDL-3.1b Fe56 3
NEA  Incident neutron data  FENDL-3.1b Fes6 33
NEA lr\(lden( neutron data  JEF-2.2 Fes6 3
NEA utron data  JEFF-3.0 Fes6 3
NEA m dent neutron data JEFF-3.0 Fes6 33
NEA Incident neutron data  JEFF-3.1 FeS6 3
NEA  Incident neutron data  JEFF-3.1 Fe56 33
NEA  Incident neutron data  JEFF-3.1.1 Fe56 3
NEA  Incident neutron data  JEFF-3.1.1 Fe56 33
NEA Incident neutron data  JEFF-3.1.2 Fe56 3
NEA  Incident neutron data  JEFF-3.1.2 Fe56 33
NEA  Incident neutron data  JEFF-3.2 Fes6 3
NEA__incic, dara_leEE-2 5 Y
Ready

‘Q Los Alamos Available from the Tools menu Searches/ENDF entry.

&2 \ATIONAL LABORATORY
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Querying Multiple Libraries, cont.

Cross section + Sd.

ENDF/B-VILO / Cross sections / Fe56 / MT-

(n.tota) / Cross section
% ENDF/B-VILL / Cross sections / Fes6 / MT=1: (ntotal)

3 Covarlances data

3 Covariances data (BOXER)

Cross section

@ Cross section + Std. devation
5% ENDF/B-VIILO / Cross sections / Fes6

5 General information

Resonances / Resonances data / Resolved parameters : 10 eV < E < 850 keV.

- MT=1: (ntota)
3 Covariances data
T Covariances data (BOXER)
Cross section
® Cross section + Std. deviation

5 MT=2 - z,elastic)

()

~

Los Alamos

NATIONAL LABORATORY

Select the newly available plots and style as desired.

— NEAN si0Fess
File Tools Selected Help
L= Cross sections. Plotter
X Log 2]
Incident neutron data // Fe56 / MT=1 : (n,total) / 10 pev
ENDF/B-VI.8 Cross section + Std. deviation 150 Mev.
1131208609 mb
| Vmaxe 6781603597475
— - . | ikt Wore...
_w — I i
s U o QD Coss
H o .
g |
‘ 1
§ . | L
Incident onergy (Mo)
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Evaluation vs. Experiment

()

<

L] EXFOR search
Target Title and Author Search
Z: 26 (Fe) Iron S A 6% Sate: © Title :
Quantity Author(s) : - Open results
General : (CS) Cross section data | Reference Save results
Detailed 3| Type: ain ref.
Print
Reaction Title :
Incident Projectils (N) Neuts < Reset
SEiSSrtERisclElR () Neutrons Date : from 1960 to 1985
P : (TOT) Total S
el 1O Tota Institute / Laboratory Close
Product Area : < Country: 4
z S A: S State: ¢ °
Lab : ¢
Energy Range
Keywords
O range ev Keyword Coded value
value: E = ev
Subentry # points
min : max :
History
Results
34 rows Maximize
Search  Subenry  Targer Product Reaction Q@ a s Emin € max Author(s) Tile nstitute

ool e L Pe e seionse LSl s L sibalio ol oy RO P IV NN RO A S s

Nen 11719.003.4  FeS 26-FE-56(N.TOT), SIG,.RES _ CS_ S| NEUTRON CAPTURE
m—-_l
40075.006.1 26-FE-56(N,TOT), SIG s V.M.Morozov+ Two mechanisms of elastic scattering in nuclear opti, 4RUSKUR
REA 400750061 resh - 26-FE-S6(N,TOT), SIG s ,snc H 1 s Mav 1 s MeV V.M.Morozov+ 4RUSKUR
NEA  40075.006.1 FeS6 - 26-FE-56(N,TOT), I S SiG 11.8MeV  18MeV  V.MMorozov+ 4RUSKUR
NEA  40075.006.1 FeS6 - 26-FE-56(N,TOT), SIG S 11.8MeV  18MeV  V.M.Morozov+ 4RUSKUR
NEA  40075.006.1 FeS6 - 26-FE-56(N,TOT), SIG S 11.8MeV  18MeV  V.M.Morozov+ 4RUSKUR
NEA  40075.006.2 FeS6 - 26-FE-56(N,TOT), SIG,,SPA SIG 11.8MeV  18MeV  V.M.Morozov+ 4RUSKUR
NEA  40075.006.2 FeS6 - 26-FE-56(N,TOT),SIG,.SPA €S ,SIG 11.8MeV  18MeV  V.MMorozov+ 4RUSKUR
NEA  40075.006.2 FeS6 - 26-FE-56(N,TOT),,SIG, PA  C5  SIG 11.8MeV  18MeV  V.MMorozov+ Two mechanisms of elastic scattering in nuclear opti, 4RUSKUR
NEA  40075.006.2 FeS6 - 26-FE-56(N,TOT),SIG,.SPA €S ,SIG 11.8MeV  18MeV  V.MMorozov+ Two mechanisms of elastic scattering in nuclear opti, 4RUSKUR
NEA  40075.006.2 FeS6 - zs—FE—56(N,TOT7,,5\G,‘5PA G . 11.8MeV  18MeV  V.M.Moro; wo mechanisms of elastic scattering in nuclear opti 4RUSKUR
NEA _ 40544.003  FeS6 - 26-FE-56(N,TOT), SI cs 767.50 meV__ 2.17 eV 0.A.Shcherbakov+  SLOW NEUTRON TOTAL AND RADIATIVE CAPTURE CROSS- SECT...  4RUSFEI
_--I
NEA  40556.004.3 FeS6 - 26-FE-56(N,TOT), SIG,.RES  CS ,SIG,,RES 1 Vinogradov+  Measurement of the total neutron cross sections of t...
Ready.

Los Alamos
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Available from the Tools menu Searches/EXFOR entry.
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Evaluation vs. Experiment, cont.

—
File Tools Selected Help
L= Cross sections. Plotter
X: Log e Log e
Incident neutron data // Fe56 /| Xemit 10 pev
A OO (TOD OASKherbakowr, 1977 OATA Mo I
B oron comccomi iy Y= 2.417604845 mb
- —_— ENDH VIILO MT=1: (n,total) Cross sununo!\d deviation|
w e l I
z i oo QD coss
¢ .
! ‘
! |
2
2
Incidntsnergy (o)
ST ————
DATA I © P
DATA I O P
DATA I © P
1 General information
iy
1 Covariances data 1
T Covariances data (BOXER)
@ Cross secion + 5, deviaion ¢

‘Q LOS Aldmos Select the newly available plots and style as desired.
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JANIS Group Structure File: BUGLE-B7 [4]

neutron group structure

47
46
45
44
43
42
41
40
39
38
37
36
35
34
33
32
31
30
29
28
27
26
25

1

HF RO WNNNREFNWRBRARNREFEFWREREOEO®ORES

9

.0000E-05 1.0000E-01
.0000E-01 4.1399E-01
.1399E-01 8.7643E-01
.7643E-01 1.8554E+00
.8554E+00 5.0435E+00
.0435E+00 1.0677E+01
.0677E+01 3.7267E+01
.7267E+01 1.0130E+02
.0130E+02 2.1445E+02
.1445E+02 4.5400E+02
.5400E+02 1.5846E+03
.5846E+03 3.3546E+03
.3546E+03 7.1017E+03
.1017E+03 1.5034E+04
.5034E+04 2.1875E+04
.1875E+04 2.4176E+04
.4176E+04 2.6058E+04
.6058E+04 3.1828E+04
.1828E+04 4.0868E+04
.0868E+04 6.7379E+04
.7379E+04 1.1109E+05
.1109E+05 1.8316E+05
.8316E+05 2.9721E+05
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H R R HEEBERBREERNNNNN
O NWRARUONODOODODFENWSS
HF R P OONOOPRA,RWWNNNNNREREREREREOONO SAWN

N WA U N 0O

.9721E+05
.6883E+05

9787E+05

.0810E+05
.4274E+05
.2085E+05
.0026E+06
.3534E+06
.6530E+06
.9205E+06
.2313E+06
.3457E+06
.3652E+06
.4660E+06
.7253E+06
.0119E+06

6788E+06

.9658E+06
.0653E+06
.4082E+06
.6071E+06
.0000E+07
.2214E+07
.4191E+07

HF R FEFFEFOONOOPRA,WWNNNNNREREREREOONO AW

.6883E+05
.9787E+05
.0810E+05
.4274E+05
.2085E+05
.0026E+06
.3534E+06
.6530E+06
.9205E+06
.2313E+06
.3457E+06
.3652E+06
.4660E+06
.7253E+06
.0119E+06
.6788E+06
.9658E+06
.0653E+06
.4082E+06
.6071E+06
.0000E+07
.2214E+07
.4191E+07
.7332E+07
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JANIS Group Structure File: HELIOS [5]

neutron group structure

47
46
45
44
43
42
41
40
39
38
37
36
35
34
33
32
31
30
29
28
27
26
25

0

HHEHKFHFKREFHEFRROONOUWNREREREOOUURAWRE

9

.000000E+00 1.239596E-02
.239596E-02 3.061288E-02
.061288E-02 4.275520E-02
.275520E-02 5.692194E-02
.692194E-02 8.196816E-02
.196816E-02 1.115699E-01
.115699E-01 1.457206E-01
.457206E-01 1.844302E-01
.844302E-01 2.705213E-01
.705213E-01 3.576701E-01
.576701E-01 5.032318E-01
.032318E-01 6.250621E-01
.250621E-01 7.820830E-01
.820830E-01 9.099967E-01
.099967E-01 9.710043E-01
.710043E-01 1.013699E+00
.013699E+00 1.072203E+00
.072203E+00 1.125397E+00
.125397E+00 1.166404E+00
.166404E+00 1.235105E+00
.235105E+00 1.457402E+00
.457402E+00 1.855391E+00
.855391E+00 2.382393E+00
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H R R HEEBERBREERNNNNN
O NWRARUONODOODODFENWSS
O WNEFEFOORAHFEFODONRFNBEBNREFEFRFRONOUIOUASWN

N WA U N 0O

.382393E+00
.927903E+00
.450897E+00
.043477E+00
.715008E+00
.476017E+00
.338215E+00
.315287E+00
.209903E+01

371000E+01

.902291E+01
.785117E+01
.889325E+01
.300704E+02
.034700E+03
.118801E+03
.737900E+04
.831601E+05
.978702E+05
.208500E+05
.353400E+06
.231299E+06
.678800E+06
.065300E+06

NO WNRFOORARFFOONRKRFNBABNRERFERPONO U U AW

.927903E+00
.450897E+00
.043477E+00
.715008E+00
.476017E+00
.338215E+00
.315287E+00
.209903E+01
.371000E+01
.902291E+01
.785117E+01
.889325E+01
.300704E+02
.034700E+03
.118801E+03
.737900E+04
.831601E+05
.978702E+05
.208500E+05
.353400E+06
.231299E+06
.678800E+06
.065300E+06
.000000E+07
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#!/usr/bin/env python

import matplotlib.pyplot as plt
import numpy as np

x, y, e = np.loadtxt("fe56_mt1_xs_stdev.csv", skiprows=3, delimiter=";", unpack=True)

fig, ax = plt.subplots(figsize=(6.5, 6.5 / 1.62))
x /= 1e6
p = plt.plot(x, y, lw=0.5)
plt.fill_between(x, y - e, y + e, alpha=0.25, color=p[-1].get_color())
plt.xscale("log")
plt.yscale("log")
plt.xlabel("Energy, $E$ [MeV]")
plt.ylabel(r"Microscopic Total Cross Section + Unc., $\sigma_{\mathrm{t}}$ [b]")
plt.grid(ls=":", color="#000000", alpha=0.25)
plt.savefig("fe56_mt1_xs_stdev.png", dpi=600, bbox_inches="tight")



neutron group structure......bug 47 group
47 1.0000E-05  1.0000E-01  
46 1.0000E-01  4.1399E-01  
45 4.1399E-01  8.7643E-01  
44 8.7643E-01  1.8554E+00  
43 1.8554E+00  5.0435E+00  
42 5.0435E+00  1.0677E+01  
41 1.0677E+01  3.7267E+01  
40 3.7267E+01  1.0130E+02  
39 1.0130E+02  2.1445E+02  
38 2.1445E+02  4.5400E+02  
37 4.5400E+02  1.5846E+03  
36 1.5846E+03  3.3546E+03  
35 3.3546E+03  7.1017E+03  
34 7.1017E+03  1.5034E+04  
33 1.5034E+04  2.1875E+04  
32 2.1875E+04  2.4176E+04  
31 2.4176E+04  2.6058E+04  
30 2.6058E+04  3.1828E+04  
29 3.1828E+04  4.0868E+04  
28 4.0868E+04  6.7379E+04  
27 6.7379E+04  1.1109E+05  
26 1.1109E+05  1.8316E+05  
25 1.8316E+05  2.9721E+05  
24 2.9721E+05  3.6883E+05  
23 3.6883E+05  4.9787E+05  
22 4.9787E+05  6.0810E+05  
21 6.0810E+05  7.4274E+05  
20 7.4274E+05  8.2085E+05  
19 8.2085E+05  1.0026E+06  
18 1.0026E+06  1.3534E+06  
17 1.3534E+06  1.6530E+06  
16 1.6530E+06  1.9205E+06  
15 1.9205E+06  2.2313E+06  
14 2.2313E+06  2.3457E+06  
13 2.3457E+06  2.3652E+06  
12 2.3652E+06  2.4660E+06  
11 2.4660E+06  2.7253E+06  
10 2.7253E+06  3.0119E+06  
9  3.0119E+06  3.6788E+06  
8  3.6788E+06  4.9658E+06  
7  4.9658E+06  6.0653E+06  
6  6.0653E+06  7.4082E+06  
5  7.4082E+06  8.6071E+06  
4  8.6071E+06  1.0000E+07  
3  1.0000E+07  1.2214E+07  
2  1.2214E+07  1.4191E+07  
1  1.4191E+07  1.7332E+07  



neutron group structure......hel 47 group
47 0.000000E+00 1.239596E-02
46 1.239596E-02 3.061288E-02
45 3.061288E-02 4.275520E-02
44 4.275520E-02 5.692194E-02
43 5.692194E-02 8.196816E-02
42 8.196816E-02 1.115699E-01
41 1.115699E-01 1.457206E-01
40 1.457206E-01 1.844302E-01
39 1.844302E-01 2.705213E-01
38 2.705213E-01 3.576701E-01
37 3.576701E-01 5.032318E-01
36 5.032318E-01 6.250621E-01
35 6.250621E-01 7.820830E-01
34 7.820830E-01 9.099967E-01
33 9.099967E-01 9.710043E-01
32 9.710043E-01 1.013699E+00
31 1.013699E+00 1.072203E+00
30 1.072203E+00 1.125397E+00
29 1.125397E+00 1.166404E+00
28 1.166404E+00 1.235105E+00
27 1.235105E+00 1.457402E+00
26 1.457402E+00 1.855391E+00
25 1.855391E+00 2.382393E+00
24 2.382393E+00 3.927903E+00
23 3.927903E+00 4.450897E+00
22 4.450897E+00 5.043477E+00
21 5.043477E+00 5.715008E+00
20 5.715008E+00 6.476017E+00
19 6.476017E+00 7.338215E+00
18 7.338215E+00 8.315287E+00
17 8.315287E+00 1.209903E+01
16 1.209903E+01 1.371000E+01
15 1.371000E+01 2.902291E+01
14 2.902291E+01 4.785117E+01
13 4.785117E+01 7.889325E+01
12 7.889325E+01 1.300704E+02
11 1.300704E+02 2.034700E+03
10 2.034700E+03 9.118801E+03
9  9.118801E+03 6.737900E+04
8  6.737900E+04 1.831601E+05
7  1.831601E+05 4.978702E+05
6  4.978702E+05 8.208500E+05
5  8.208500E+05 1.353400E+06
4  1.353400E+06 2.231299E+06
3  2.231299E+06 3.678800E+06
2  3.678800E+06 6.065300E+06
1  6.065300E+06 2.000000E+07


